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Introduction

The anomalous properties of the lighter acti-

nides (Th-Pu) compounds are due to the 5f electron

stateb in these systems. Tn many actinide compounds

the 5f electrons exhibit localized behavior while i.n

othrrs they Lend t.o ht’have as hand staLt?s. A

rationale for Lhis varioLy of behavior was given by

IIill [ 1] in t{’rms 01” ii corrclilLion ht’twc’rn magnclir

proprrLirs anti a[-tilli(ir-;lclillili(’ inlernurlr:ir #[’pilr-

atir)ll. Ailhougtl Ilill rd)L:linrA ;l good lx]rrrlillion

his [.rilrriil {Io(*$ 11OL (’)(l)lilil) why UAY.2, NI)AJ!., iili(l
.

l’uAl.2, wi 111 ;I I most rclll;l 1 ;I(”t illi ll(’-il(”l i II i(l(’ l+f*l)ilt”il-

1 iull%, Ilnvi’ HI!(’II [Iif”lt’1’{’nt Illilglll’li(” prop~’rt it’s ;Il

1ow 1 rmy’rill ur(”~.

IIAQ., is il sllill-llllrlll:llill~ m:llt’riill willl il ‘1’:]
.

411 T lIIIWI ill III{* low lf~lllll(’t”illllt-f’ sl)(’t”il i(. 11(’~1[ llilt~l

I 2 I , WII i III II(I[ II NIIAP., I ~1I :11111I’IIA1’,, 14 I !)IXI(SI’ miIxII(*-
., . .

Ii[”nlly. Hllwl’vl’r It i K IIII(S 1 II; II” Wllf’1IIIsI” or Iltlt I 11(’

ltw I [wqlt’rill Iir(’ lIt*h;Iv iol” nt NpAP., iIml I’IIAV,, i:: lMIIIl
. . .

III. I II( ;I 1 nllmrnl nhixII{sl i sm. TII(Q spin-t lllt”lll~ll illll

lltl}l)f~l”l ii”:; I~t IIAV., tl.l Vl’ 11(~(111 it)l (’t.l)lx’l (JII I’I I III

11’t,!; {)

I Ilrlll”v

Ilf’wly (1

r..

11(111-. 1 (11 ,1 1 (Ililllll 1 :;1 ,111,s ;11111t Ill’ Il; n”;llll,l}:lllltl

{1;111:;I (1 Il:li”l”l)wl’1” ‘)1 11.lllll:i ((’%( l.~}1 1111. Illf,
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participate in bonding and that this

bonding yielda Lhe observed smaller

sLanLs [7]. In order to obtain more

LhI’Ef! 5f sLaLes WI? have performed a !

of thr rlertronic struclurr of Ll~FSim

hand Lhrory 18]. From Lhrsc rvslllLH

increased

attice con-

informaLion on

yslrmalic sLudy

rnatcrial using

as wvll us from

(Iimq~Ollll(l lIAQ .) NpAi,, I’IIAP,,
,,. k .

‘11-l)ilIIIl wi~llll ;! , () Imti 1.1

(1~.l”lll}if’11 ‘)t II;IIIII ().lfl ().,!11 1) . ;l.~i

wi ill 11

’11 ill’(’llllill i~lll
., .,1,
. . . . “1.X1 ‘1.1/

[Ill ()( ’t”lll)ill i~)ii I -1)1, 1. [11 l./,l

I)(N W,,,) /’.1 l,’) 1)./,

Tilll 11’ I . Al I I);lll(lwitll II:: ill I’\:. Ih’ll::llv 01 :illlt (’:.

it! Illlil:: [II ::l!lll’:i/l’v 1“1*11 .

II; IIIII (1.IIIIII;II it)ll:;

‘1.111’11.11141{“:11 (111;1111111:; WfSI IS lIt II lIJIWIfStl II:;ill}: -I

:: I; Il; It 11’1.lllvi::li[ I illi’ilr illl}:ml’ 111 [’tl-pl illll’. -wilvl’

nlIIlllIIIl Willl ~1 W;ll.11[’11 nllll I III-I Ill 11111(’1111~11

1 Ill’ ::1’1 I-l’llll:; l:il 1~111 1.1(’1”1 1111111 :;1 1“11!’1Ill’f” .

:;]1111-111’1111 {1111111 Ill}: W.l:i (11’1 1’11111111’11 111111-.::11

(.l)fl::i::lt’lil IV II:; IIIp, 1111:: :iI,lllll It-lilt ivi:; l

I(I 11111.lill

‘1’111’

I “.

t :;l~ll .
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consistent potential. The details of these calcula-

tions have been given elsewhere [8]. Here we give

the results along with a brief discussion of these

resUIL.s. Itl Table 1 the total 5f-hand width, th~

occupi~d 5f-hand width, the densily of staLes (I)OS)

at Lhe Fermi energy (EF), :]nd Lhr or(.upalion numkrs

f~r Lk 5f and 611 elrr Lrons arr givt’n for t’i]~ll

sys Lrm. A* l’iill hl’ Sfi(’[l, LII1* 51 Iliill(l narrows Irom

2.0 .*V in UAf,, 10 1.:1 rV in PItAl,,. Also 111(s t)crIIp:i-

1“01” Il. IICJWWI’1”, lloti L”t” Lllil[ 111(’ ()(’(’lll)i(’!i !>l-lJilllll

wi[l(tl is lil~~(~st l(~i. NllAJ!,,. III Fig. I Llw (1(’llsily

:illill”ll 11’il!lll”(’?; ill ,11111 ~llIllV1’ Itl,, ~1:”1’ 11111’ 111 llllS :illill-

(}t.tIIl sl)l il ‘II l)llll(l:;. AI IIIIIIIKII IIIIS 11(’lilil(’(1

WI I“lI{”lllt”I~ it: tli I 11’I.ISIII ;IIIII 111111.I’ i:+ stmlt’ II-1 llyllritl-

iz;ll 11111 ill t ll{IsIi ::v::l I’ml: , ,1 I“rll III I I)it.lutt’ {It I 111’::1’

:;y:; l tww: i:: III;II [II 1111 ItI}~ 1111~ :;l}ill-[lrl}ll :;l)lil ‘it

lI;IIItI ill ~11111}: I 111111IIAIJ., III l’IIA~. ). ‘[ ’111$1’1’1111”1’111(’
. ,,

tli I 11. I.11111 III: JKIII’I i{ lll”lll)l S1”l 1(’:i ;II. IS 11’.F(IIv ill~ I I 11111 ;I

:;imil .11 IIlt~IIIOIIIt ::1 1“111’1111”1’.
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Para~non model—...._—

Having established that the electronic

ture or all three systems is similar we now

the behavior of HAA2. Becausr of the T:)lhT

strul’-

:urn to

hellavior
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Qrbital content of band states

One uuderlylng assumption in the electronic

structure picture of the actinide compounds is that

the angular momentum is quenched just as it is in

the transition metal compounds. Recently Brooks and

KFlly [9] have given the argument that dur Lo the

spin-orbit interaction LI1o spin drags an orhiLitl

coutrihution tilong and that angular momelllum is Ml

quunrhcd ill Lhr nctinidr *ystrms. “[e WilM ill SO ill)l(’

orbit.al contribution and showrd

wrrr morr ~-onsist:’111 wilh rxlwri-

1110s(’ which ilHSUlll(’d no orl)iln]

III I’IIA V,, iIIIIl

. .

I.[Jill rilllll lt)ll

[’x(”il;ll iilll::.

[t(lill.lll::i[)ll

Allh[N@ llirrtt :11’!’ IIil 11’1.(’111”{’:: ill 111(’ lll~l;li l!;

Ill 1111’ ollt’-l’lt’(”l 1“(}11Pll”{”l 1’1)111( :;1 1’11{.1111”1’ Ill 111[’s1”

11111’I. ::y::ltvn::, IIllli 1“ IIvl’1’ill I !il I.111.lllr{. i:: :;imi 1;11”

~11111ill 1,11”1 I hf’y {’;III III* vitw(’11 ;I:; 1111’ ::;lll )1’ :;v::ll’1 11,
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with just an increased filling the 5f5~2 band in

going from U to Pu. It was also shown that the

calculated electronic structure of UAll is consis-
2

tent with iLs spin-flucLuaLion behavior. Finally it

was argued that Lhe orbiLal angular momentum may not

he quenched in Lhes~ systems and that this may h,>

Lhr mechanism Lhat kills spin-flucLuaLions in NpAJl?2

:]n(l PIIAJ!
2“

While lhis givl’s ii rrii~()[lill)lc’ riitiollilltm

Ior t.llr hrhavior (c Lhrsr sy~lrrns, vu Il;lv(t Ilut

l)lmOVlmtl Lllilt il is Lhc ~-orrt’rl t>xl)l~iiiil iuli. ThI* I“irlt*

Il(*tili IS 01 111(’ (Ii I l“rrcllrt~s ill tllr (’11*1”1 I-orlit. sl rlll.-

turr in lllt’s(’ syst(mu+ (or, t’xilnll)l[~, III;Iy II(I (.(lili]l Iy

imll(JrLilll! .
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Figure Caption

Figure 1 Total densities of state funcLion for lJAg2 in

sLates/eV-cell .
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